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V V^v^&ffijiz&^T&sE^ 2 A&t>12l2 2 B «fc-5 fctftB^WT 

ttSStiTSStK 0 2 2A©JSil^Sfli> >>xA±tOl'>3S' 
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ZCDXotamm^-r^^mitmm^^ms WLSI (large scale 
integration) (DMmmitlZW^X, «fc t> S^$PftS#*#) £ *lT ^3 „ LSI© 
-ttfe^VLSI (^LSL very large scale integration) (£>-5t>T*DRAM 

(dynamic random access memory) £ tU£ . L S IA^VL S 

H^tiTl^ < Cotlt^Cglii 1 5 6 K^1M^4M^1 6M^6 4M 

StS^tb*^ — >©SDX^i|i{i^ti^ ! tL 1 0^m^2^m-»l^m^0. 8 
//m^O. 5/im^0. 3 5^m->0. 2 5 >um->0 . , 1 8 //mh&£o 

#j\ / ^(&^^i$i&T(DBWft^^ftt>~Z&2>o m.M^ft{&^yt¥p$tt 

^zx, ($&£4 o onmWT) ^^mit^wo^t^m^m^ 

%fi^X&%^&7 vfcX^^^^Mift-WLmtem^^nT^Zo 1 6M 
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$ n * x # >> v b — tf - * fijffl u &&&y£mn £ & ^ t mwg§L 'jv^7^ 

20 gi(4 3 6 nm)^>ii(3 6 5 nm) IZftto^T, KrFi + ^Tl/-1f-(2 

4 8 nm) r F^**s ^V— tf— (19 3 nm) ^fc&&^b#M&£:h/rv> 
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8 - 1 0 7 0 6 O-^MSCifclvtM^bTl^o 

fc d -r fc*\ ±tdfit&<z>mtmM&mm i<x &m§zft^<D&m£%&m&m 
Rnmmm^mm(DM^mm.&^^^t^x^^m^$>^tco 

20 ^M^mT^^^^m.mvx%pjrmo^m^mr^^9t^mRif^ 

25 T^S^fcfcjlffibfco 
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BJi^f £ £ s Bffi b fc CD 7? $> £ o 
tots a^f^6DlSH^4©]^V^SI$^^^gP*^T"fe-pT^). Ml*]©^JS#Tflt<£> 

10 CBi-5fc5i:i:»^fe. 
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u pftfe(Dmmuw^tzi%:, mm=.(D&&mm& ?> i o o°c<gv>?am**r 5 o°c 

10 £*st?&©-e&£o 

m <d w&J5 & t <t o t ^5 5$ # x <d w. m #f{* © ^ sifl:.£ 
- i l 3 9 o 2^^tfBtt^n-rv>^ c ta {3 N ii]feqxig^— ^;i/±tmg^ti 

5^6^7^7n'^*9 0 0"C^±o$5fflp«3t:fe*^— o^KfiaSS^SP 
f&U F^cD^^^bfe^. 5 0 O'CPXr&MM&T: 1 0 °C/hJ^T©IMji)g 
"C^SJU 5 0 0°CJW±1 1 0 0°CJ^TF©leBft£&£i§— 
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io ^^mH©^^^r(3j5V^,^M^tt5 0 0°ra±l 1 0 0 °CaT©«5fflrt 

mumm [ o c/h]) = ioo/t 
15 -e-^^n^o 

££^TIeO-©*p*/BV\ BUlB^-©*^^©^ ituH3i^B^#^^ 
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ai * jE&f5 a 3 ^ s b v ^ o z © cfc 5 ne^tf 7s & m m$ & # »^ 

mmx^-vfc&mznx&iOs m bx ^ - ^ * m bbsh-© * ^ - ^ ^ m 
ibh - © ^ ^ - v ©&s h © x &m $ ^ z> it & (Dmshffi t > 

&ft£3£©-£fe£o 

^ m^mz^^x^m^n^'y^pffmcDumxpjrm^mmMm. u&t-zzt 
mum&w & ±i B##g © c ^s^cto-Cx fmom^ t * # % ^ 

sfs «fc < K-^mm W# * - ^ ^ & £ o 

^^h(3^oTst#^n^^5^^^^©mS^fii©^^cfcl9±SM^^^Mln] 
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iig»j^©m/J^^ 

w ^n^©«jira±£&£i&^ 
15 ©$$-«§ £tt"r**©"c*£° 

#©#Wfc©*j&T?***'&*e>©^ 
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10 



fiTFC* mi A, BIB, El 2 A, 121 2 B. 0 3 A, M@3B^lMMt 
ElAfcJu ^ap«L 1 CD#S&»f®±©^0*»e)-€n^*ir 1 , r 2 , r 3 , r 4 

n&ow****©*^!, w 12 , w 13 , w M ©i*tm^tt©ieflS**-*-o 
sijIjSip i i-p i40«fli©ia*tt4-c*»Q ^sflm^^g* acw 

lf a 12j A 13 , A l4 <D¥&mzM1rZ>fr1p*ffi<£. Mz.lXmiB(D±ote7 
!, r 2 , r 3 , r 4 ©K«ttfeS^fiJBST«IJ^P2i» P 22 > P 23 > P 2 4^43^*5i 

ffl«icDisi**^r«s:Bn?**- «ij^p 21 ~P2 4©^™w 21 , 

«^P 21 ~P 2 4©^<«®M A 2i' A n> A 23. A 24 tt^:T-T^^^©^ 

^Sf^Ut^ns, ;r©J;5(3bTf#£>*ifcEI2 Al^ti^P 2 rP24 
©^W^*T«A ai -A a4 ©^*iaC»rS^*ffl<fc^ «*.«EI2B© 

03A (1 01Ai:PlSC»^L3©«®±©^O^^ti^tir 1) 
r 2 , r 3 , r 4 , r B CDffi«H3S,S^JS#f«!J^P a i» P 32 > P 33 > P 34 £&tt£ 

3iffl«i©i«is*^-r«s:iaT!ft*« d©»^ttt. «£j&Pii~Pi4©J&ffittWa 

25 15 W 32 , W 33 , W 34 , W 35 ©ft£^ «|^P3i-P3a^V>Tttit[»Q3© 
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m i Att^f*a®«f«i©«t^*^-rsi0-aia-rfc ^ la i b&ei i At^t^ 
la 2 Att^F-^r«e*ffiicD«t^&^-rs'j©siwia , T?& *k ei 2 b&ei 2 ac^t 
ei 3 A^^^/stffii^m^^^-rB'J^^iiiT-fe *k m 3 b&ei 3 At^t 
ia4ti*^t*^ , rfflv^e>tL%5^7^-<>^y h©^r©-«^r 

^te*3^ & #fdc-r % ^ SB**© »r® EIT tb c 

ei 8 

ei 1 0 a&oti lOBtt, *n*ftBi 9 fc^r»*«**it©iiaM^*©«i« 
ei 1 1 a&oti liBii ^n^tm^j 1 <omm 1 svsmm 2 c^a^- 
ei 1 2 A&uqg i2Bii ^n^timnm 1 fc:fctt*3Mra iw»i2t 

m 1 3ii»J2©M2t^^^5^7^©iIfigJ:^^©ffi 
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El 1 4 ARZ?m 14Bii, ^ti^ftmMM 2 (^lt^MIltM»I2t 

in i 7 a i7Bii ^ti^titmm i w-saw&s 1 tu&tmM 2 & 

10 Ell 8H:J±«^J2©^312lc:*^S^5^^7^©^lS^^^i:©ffl 

m 1 9 Asvia i9Bti ^n^ntmm 2 t^^ssMas 1 ^s^awM 2 m 

in 2 0 « jt«#i 3 omuM 2 (3 & j* a 73* ^ x ©^ ^ b$ p^g ^ ©*i 
15 ig%^-r^7^&^o 

K 2 IAS 2 1 Bit ^tif WJ 3 1 W«1 2 1 

1212 2 A\±i£&<D&Bmft^m(D-M*^tn^mm,m^&*),m2 2Btt0 2 
20 mmmM-r^>tzib(Dm^p)nm 
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nt v> a «, &m&*pft 4 4 0 s^iiiki 4 3 o \z x t> * t) s tl£ffl©® 

(gj^-fX IR*pt^Kaffl^B4 5 0XW»ft*4 6 0*^aS!W&i^TV^*. ^ 

ftT:fc^K h 4 2 0H:5fifi4 8 O^bt^Cfe^XY^r-^ 

;i>»£i©m£-e-£^^ ^b^©iQ7K^^J:«3 5^^^x»i^(^-b) 

d-T, *^^^v>t^ffl^n?>^^^^^b-c(^ sici 

4v SiHCl 3 W^i©» S iF 4 , Si 2 F 6 *^i©7« 
^1M^;i/^>n*-tf->. ^fi'^W^r h^i/D^>. ^^^^ 

Ah. siH 4 . si 2 H 6 *^fe»n*o 
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i g © TO — izft ft £ M b X V > * o 

10 §o 

i 

U m^©«La«FS^bfc^ 5 0 0°CJ^T©^JS^T- 1 0°C/^XT(Om^M 
15 JStTftfiJI-r So 

0 0 0°CJil±l 2 0 OWCfc^o l£— <D&&ffi&.&9 0 0°C*?Sf £r 

#12 0 0^%S^Sfc N ^5^^^®^HbfcDzK^O^3tf^* s St 
20 m^tifcb bT^l»<b££b&MlpJ£&;z> 0 

m^mx & z> t-en&Enjj ? * <D^m%rm<Dftft<Dmmbi$^+fr tu^m^ 
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£ t> C N IMW.-O)^ v 7°lZ&^X\±, mmcDM t) 5 0 0 °C£TFn b < i± 

*b<t±5°C/hJW±l 0°C/hJ^TT-fe^o IMMjgft s iiuMB±^ii£/g£3 
ftJSJfflio^o^SKb^+^i:** offe^ l$^J&#ii&iBTIK1fefci8fc&£ 
<fc o bT *k KM(iB^aiI»^SIbWf?)Mi^ i: tc 
10 »* s ffiT-r§Mfo]^$)?, 0 

T©Mfi*t?^aibfc^ ^l#^^P^©Pt^JST-^SIbT*)ct <. 
©JW*-rt:^bT'fe<tv^ ^M-r^J:at3 N ^jsBS5£#^ 5 o 

15 5£h&T*S3o 

i«x^H¥7- 1 1 3 9 0 2-^^&$g^CHB«^tL■rv^^^^MbT^T^Ci:^ 

y ^i:*Jt^Wt:ff ^ - 2&^#|q]±-r * b^o 

5 0 0°CW±1 10 0°CWT©fESII*)C&3Sgx 

^-rjn&u m^©i^^i#bfe^ tuHBBx©«^jgj: hoo°c 
25 f£^jgg;T5 o°cxhj^±©p^MjeT^sp-r^c:^f3j;oTs^w^aiffa 
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^CTxStfiB^— ©^SSttx-S5^©3lt) 5 0 0°CW±1 1 0 0 TOTTfe tK 
»tb<li8 0 0 °CU± 1 0 0 0 °CJ^TT-& ^ .t!5»tl<(i6 0 0 °CW± 9 0 
0°CyLTT~&Z>oM~(Dl%mum&5 o 0°C^trfe^^^f«TOfI©^© 

b£ 5 o 

1 0#J^±lB3^WTT"&3££ft s $?£bV^ ^KfKFM^HufaTISfll* 
fc^fife^^^©«e^ffl©^©^K<b^+^fc5&SM|qlK:fe*o fife 

T 4» ^{t * £ b £ M ft \Z & 3 o 

15 N _ 4 0 0 °CJW± 1 0 0 0 °CJ^TT-fe ^»tL<li7 0 0 °CJ^± 9 0 

0°CJ£TFT&tK cfct>£?i;b<y:5 0 0°CJW±8 0 0°CJ^TT*&3 o 

±13^ = 0X^5/ rt^^SKm^JSii. BuMcDiaD 5 0°C/hiU 
±-£fe*K #f£b<fci:7 0°C/hJW±8 0 0°C/h'WTTfet). <fct>£?£b<&7 
5°C/hJ^±8 0 0°C/h^TT$)t)s Hfc»*b<ttl 0 0°C/hJW±8 0 0°C 

^ * tmm b < & 3MlnJ {3 £ 5 o 

#&^£frfr£^H©;*^y:rfc:^"T:fci\ ^— CD^SJg**^ 1 0 0°C 

^ was * t-&j&53S# ^ * * ^si b § i § ^ t pn^mumm^ bT & 

25 «fc<. MMS^$lJ®^t J! tM^bT*)J:V>o 

16 



FPOO-0157-00 



tZ(D&t**mtz?mbftizmm$hte^^ mfamzte, tsb (a) ~ (d): 

1 2 0 3 ). i/ViJ (Si0 2 ) x&ztizom^*£&ft£ + zw&*^ * m 

5 l>£75& 

(c) m&m<D^m&xx*w.%tt&**& 

(d) zK^-rs^s 

t^-^^&s^tf&nso £*ie>©*-c*K ±bb (a) xt± (b) c^-r^* 

10 ^C^T* Ll^ 

3ftfcW*#-l* 5 0 3C«t tJ««**fC*-DxlH^-l* 5 0 0 1« 

*#?a-r«fc«>©#s»fr5 o 4 ti/o^o 0 5®»iii(i^ 

0 5£fli;LT:j5tK *:r-^5 0 5(1 Wv*M<Dffi&&&\'B.'?*>& 
^tlfc^©^^^^ 5 1 O£0*5 0 lrtCiEiB-rSfc*?)©^-©^^-^®^ 

i^^^^5 1 0^5 0 l^m^m-rfe®©^-©^^-^©^ 

5 0 7, ©^7>^«5 0 8&Vtt#*xm5 0 9 tfMSntfc !K sO^b 
-t©1§N&B£#^*5 1 0 (>T hXI^D^) 4. 5£#7*tR5 0 8 h 

E^7^5 0 9£T^£*l3tOs^5 1 lClRS-rSd^^tSo 

1 1 lClfc^UfegL*^-^ 0 5&±IB3l-©*^-^©&S£ 



15 



20 



25 



17 



FP00-0157-00 



5 0 6t3j;^TX^-^5 0 5 ^±IB^I-©^^-^©ffimtT^ 
n^>o ^©^X®C^^T«, (a) *MM^T£7^ (b) Hi 

u-uwu&<D^m^^^^^^^^* st ^^^ (ai 2 o 
±f3 (b) <Djj&*m^xft%)%ftomizi^ mute^x^z&nx^ztes o 8 

%i*nB^R'Z>MmzfT oZt.&X*%Z>o -£f&53£#^;* 5 1 0©TW 

ttUffl-T £ «fc 3 * 5 1 0ii5^7^tg5 0 8 i:OHt 

fe£^£fc&CDII|i|£fRS&SB5 1 2£M£M**£fc##*l^olI]&E»$fc«fc^ 
•£ * ^ — *; & £ «I^It -5 x f# 5> ft 3 i§r/«^# ^ * ©i^JBM 
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* ?v * * * mmpm^m. t> m-r - < t«sH©^^ y r 
5 M*6bfc bi e b c^r «fc $ £tg-©*^ * nc*»*^ae©»T«t»H 

io -rs^t^-c-ts^tf^t^bv^ 

d © «t -5 13 vxn &*14^*5I5#77 ©«F W«BSrti©«^» * ^ ^ 

^A^©^«m^^i^e^^n^^ M ^^ a ^^^ ?J * s 
bT^siHite^^Tt^scm*©^-^*^^*©^*©®**^^* 

lillEtt^iST? tt. *M i: fttftffi* * ©BB©««*«^ * Ultettofr? i: C «fc o 
T J*tr «fc 5 Hft^^ K»©»fcE« b fctfcfrF ft ®te * 
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*4 1 Ait b ^jt^Ttii^©^®^ c «fc t> ra^ t & % ^ ttffiffi«**saas 

£ fiiplim £ £ * ti * tiiSg b X JtRf S v ^ o it fSHSft $> o T & s % J3 #r 
fig * to 5 £ h # RTf^T? * * o 

-sfl-bTifc&s^K.fc^o 

*seissjfe (if i 6 o o°cw±) -eoK^MJi^T^n^^ zoxoten 

m& 9BM £ «fc y> 3 &f$L 5 ^ # ^ * £ ^ V ^ HI fft (3 S IS & ® 1*1 © © @ 

20 
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S o 

0 7 ACSVr «fc -5 C*ft^fflJ*f r n # 1 «fc -5 C^to^t^S* 

^> o 
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* i -5 £ w^^M©w$jra©*£ £ ^;-?7^xu ^«ij)rtt© 

$J £ K o ^ T ttWT C a^BJ 1" S Wf ® P3 It© >tm t tt -T 3 £ Pl« (cff^^J; 
<fc^o 

S> ©#g# r J T?fe*j#a©lqI^F l 3C 1 j±l3S)«k#B P i j k ©M#r 

^ bT auj&& p i j k w^jSM a i j k i: -r s o 

Ci^ ifcu ^^^^^T^tufBTt^WL©*-^ (i = l, 2, 

s^n%. ftfA**^ b^^f^l* i ^©^s^sv^^3ffl^t1-^|5]^^c©# 

-5§(j = l, 2, n ; l^n) S^to <*&fc\ ktt> ^RC©Ri±Cife 
*«fl^©#-^ (k= 1 , 2, h; l^h) %mTo £© X o lz bt PI— ©PI 
C i j±©m^©«'J^P i j i~ P i j h £*3 W" S^f*«JS*HiA i j x~ A i j h 
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Eij=BijxTi (2) 

10 ©*fc*n s j&^md t? BS* b fc ^ft«t©*f fii (D^mtrn g j & # m -r * <> 

m 

Gj=-^ (3) 

Dtt. (4) T»^^n^>S^^^©B^(t©^SS«*^ 

To 

m 

D = 2 T i (4) 
i=l 

i5 mz^ Ti35£ (5) izm^ ^%^±mz#v%ft^ttmmmm^mt 

a g j <Dnm * m>b r n-c rat b tz^^m±w<D^nm.m^rnmM h^i 

D 

H=^ (5) 

n 
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-0.5^H^ + 0.5nm/cm (6) 
uOi^i: bT#£;H3&f^^©-#iJ£l2 8 (3^To 
5 El 8 fz^T3»^^ 1 0 0«, Igl^^bTOl^^MUDJII^ IE© 

^U—com 1 1/>XS¥G 1 JECD^U— (DM2 U>XMG 2 M(D^y—(DM 
3\s>ZMG3 IE©W— ©ffS4 1^>XS¥G4 M<D^U—CDmS VlsXm 
G 5 ^E(D^V-(Dm 6 b >Xg£G 6 hfr£*g/$£;ftW3o ^ Its ( 1^ 

10 ,^/N£^£WT£&©-£&3o £©&f£#;^m©N. A. 1*0. 6 N iSi^S 

$*si/4tfe^o 

Z\(D&§Zyt¥%kte#^Xl±, L 45 s L 46N L 63 > L 65N L 66N L e7 © 6@J9rfcs 

±fB©*^H^©^5 , 6^mi^ ±f3sc (i) ~ (6) zm^tznitimzj: ^ # 

*K ^©^^^#:©^f«®^ffiii>b s -0. 5~+0. 5nm/cmi: 

20 < ^fWM®7 h — ;i/ (Strehl) 0.93 £l± £ & £IES^M+ 

£ £ h iz ffi tz T <fc r> fc: S V ^fc & <fr ^ $ fi X V > § £ h AW * b V a 0 

>bRu^<Dmmffiom®ft&*^Mhfzft^ttmm#riM(Dx b u—jv^m^m^ 
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(7) ~ (9) 4u Afi«UD?M£au 



(Strehl) aftSaU S(«»L^^ffl^tfcl^C* 



0.93^S 



(7) 



s=n^ 
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SMB U (DWckM t g/Mfi©M A B.i ifi 2 . 0 n m/ c mti.TT* 3 3 t t>m & 

& §l d > © je^tEtfisss c fST r * $ ft * s & % «, 

ffl i^T £*Sfi£-r £ - t iz £ t> > jS»)tf^Ofiff * - ^ 

C *5 ft % fi^ffi £ «>Nii©^ A B i # h IrJ*£ > ¥±9^^mH^rfii B 
i j <b*&ft ft K: * £ ffi^©^Jia©^fii F ift 5 ;*;^^^ £ ^teu ft^SP 

^fiFi^^^iBjCDilii 1 Omm^fcO 0. 2 nm/ c m J: D 

1219 t^f^S^Stts ±hbtlM3 0 3 ^, ^->M©7fM£ 

26 



FP00-0157-00 



10 



> M£3 0 5 £fr£>fif£ft£*i"tl>£o 

Y*^-$;3 1 5^3«a^nTV^^oL/^^;^Rii7K¥®^•r*2^K;^l^JR^f^^ 

^3 0 2^bt^^VRtM^tl^^->^-M^ 
R©;^->tl»«3 0 4CJ;oT^MW©^^ 
2*1*0 £©ft#;ftt^ 2 4 8nm(KrFx^l/-n 1 9 3 nm (A 
r ps^^l/- !f). 1 5 7 nm (F a l/-1f) *©S***t5l***ffl^4 

15 ^h^-e#^o 

0 l^m@S©^^T-^^-^-^tiT^D, l/-if-^St©tB*(^^- 
hn-M3 1 1 tftl&^ntv^c 

«^3 0 4©^AX^-Sc-r^<fca^^S^^tiSol-^^^R©^ 
Kfe«>fcJu i/^^;i/R©^«f*ffiCK»&nfctlt»©u^^^^^^>^-^ 
sfflVAT^rtona. x#fl©ti«fc«>sfT 
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m(D$><Dbmtthti-z^z>o ?v h^3 o 5^ m%%n^ o z-&t>n%% 

•7^4 * > MS 3 0 Sli^Pf^^^^/V h ^ — £©f4SC lofoSlj-f) 
5 tlTV^o 

*>YM±. 7^4 ^>h^3 0 5 fcHVASJ-rao -#l^^;w-^£Mb 
.0 fcT^ p< > hftHu 43:^^3 0 4^iloT^7^^W±©#i>3 ^ h^©M 
Hfci5tte»;h,fc^K7 , 7>f * > h^— * (>)x;\T-^)±tAMt5o ^^nt 
h$i^©MB£^n^ni£tt£©T*&&<U ^^©m^©£iB> 

d©J;-5 fc: bt77^ ^ > h^3 0 5 fciu Uf-ZfrR £ t> x^W^fr £©T^ 4 

20 ^mr*o dCDT^.^f p<> his 3 o 5©m*ii^w^3 1 2c»^ 0 ; eb 

T^$'J®^3 1 2©Wl^^^^I^3 0 7 il^r-^3> hn— ;p^3 1 
1 iz&lfegn&z. fcfc «fc D> ix^;i/R£^x;\Wh©SP^ift&teK^Sl^£fr 
So *©*SSs <^x;\W±©=g->3 y h^i3ffM£:HTi^^-->^ 

h *s ^ a ft -r * i/ ^ * )v r © ^ * — > & h © m t> -e *n % is n jk c *t£r f % 

25 ufc^l*. 

0 1 0 AStfEl 1 0 B {is 121 9 \zm-r^mtHMW(Dmmit^ 3 0 2 ©l¥« 
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10 



15 



20 



25 



EI 1 0 Ait, i0«^3 0 2%0 9©Y^|ql*»^»fc«'&©jEiBI2lT?fet)> EI 1 
OBli mwyt¥$k3 0 2^EI9(DX^|p]*^^^^©iE®EI^$) ; So &&\. 
^r*t©Blt*V>T*HSM^*3 0 2CXITr*»##©-8*#tt^«!ffl 

1M3 0 3 (BI^-B-r) *»e>tis 24 8nm(KrFx^l/-n 1 
9 3nm (A r Fx^i/Yl/- If). 1 5 7 nm (F 2 l/— tf) «©*ftft*t4IS 

flfcEtf***^ 2 o<7» V > H U >X ( 2 0 A. 2 0 B ) ti^^tltjo 

^ s i/ v > h y * * ^ > x 2 o b m(Dmmti^m u 

<Dxmmifi&*.i< tit ^mwr® tfffi^©* s $ ^^^ssMtiff^ <> & 

(2 1 A. 21B) ^ 2«CCDjEU>X*>^**iE©®Sf*©^ (2 1 C 2 1 
D) i:*#bT*5D. il'JU-^*2 1©bu^ (2 1 A, 2 1 B) B\ 
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